Abstract: Breakthrough cancer pain is defined as transient pain exacerbation in patients with stable and controlled basal pain. Although variable, the prevalence of breakthrough cancer pain is high (33%-95%). According to the American Pain Foundation, breakthrough pain is observed in 50%-90% of all hospitalized cancer patients, in 89% of all patients admitted to homes for the elderly and terminal-patient care centers, and in 35% of all ambulatory care cancer patients. The management of breakthrough cancer pain should involve an interdisciplinary and multimodal approach. The introduction of new fentanyl formulations has represented a great advance and has notably improved treatment. Among these, the pectin-based intranasal formulation adjusts very well to the profile of breakthrough pain attacks, is effective, has a good toxicity profile, and allows for convenient dosing -affording rapid and effective analgesia with the added advantage of being easily administered by caregivers when patients are unable to collaborate.
Introduction
The management of neoplastic diseases undoubtedly represents one of the great medical advances of the last 20 years, in terms of both prolongation of patient survival and the availability of a growing number of increasingly individualized treatment options. This increased survival often implies a greater prevalence of symptoms of the disease (particularly pain) and a greater chronicity of such symptoms.
Despite unquestionable advances in recent years in our knowledge of the intimate physiopathological mechanisms of cancer pain, the development and upgrading of highly effective opioid drugs, and the development of increasingly effective and less invasive interventional techniques, cancer pain remains a primary challenge in the integral management of cancer patients. Initial advances resulted from the publication of the analgesic ladder in the World Health Organization (WHO) document "Cancer Pain Relief," 1 which recommended the selection of analgesic drugs based on pain intensity and which was designed to allow all people to have access to optimum pain management; however the studies and publications of recent years (including those by the WHO itself) continue to emphasize that severe cancer pain remains a world public healthcare problem.
Pain is experienced by one out of every three patients with active cancer subjected to treatment and by more than three out of every four people with advanced disease. 32% describe the pain as being so bad that they wish to die. 3 Cancer patients consider health-related quality of life to be as important as life expectancy or survival, 4 since cancer pain blocks interactions with family (lack of interest in the environment, feelings of isolation from the world) and with friends, and destroys personal quality of life and any perception of happiness. 5 The incidence of cancer is high in Spain, approximately 400 patients per 100,000 inhabitants per year, 5 with 162,000 new cases diagnosed in the year 2006 alone. 6 One-half of all Spanish cancer patients survive their disease for over five years. In terms of individual risk, one out of every three Spanish males and one out of every five Spanish women will be diagnosed with cancer at some point in life. 6 Considering that the prevalence of pain is very high in the advanced stages of cancer (70%-90%), it is assumed that each year, at least 75,000 people in this country will face the suffering of cancer pain, 5 pain being the most feared symptom among these patients. 5 Pain is generally one of the main factors contributing to insomnia in cancer patients, and in women who survive breast cancer, pain has been associated with fatigue and sleep disturbances. 7 It is important to note that the ability of cancer pain to cause depression and anxiety does not appear to be related to previous depressive conditions, being an independent factor associated with pain and not the neoplastic disease. 5 Severe pain is usually accompanied by fatigue, nausea, and insomnia; may adversely affect physical health; and may also produce other psychological reactions, such as anger and despair, contributing to poor mental health. The first standardized definition of breakthrough pain was  established by Portenoy in 1990  9 and is currently defined as  a transient exacerbation of pain, manifesting spontaneously  or related to a specific, predictable or unpredictable triggering factor, despite stable and adequately controlled basal  pain. 10-17 Therefore, pain episodes occurring without basal pain or with poorly controlled basal pain cannot be taken to represent breakthrough pain. 17 Pain may be classified in several ways according to its etiology, severity, etc (see Table 1 ). In turn, breakthrough pain is classified as either spontaneous or incidental. Incidental breakthrough pain can be classified as volitional (caused by a voluntary act such as walking), nonvolitional (caused by an involuntary act such as sneezing or coughing), or procedural (caused by therapeutic interventions, for instance, the bandaging of a wound), and this classification involves therapeutic differences which are discussed in the section on treatment. 14 In 2009, Davies et al 16 published diagnostic criteria for breakthrough pain, such as transient pain exacerbations in the presence of adequately controlled basal pain (defined as no pain or mild pain for .12 hours a day during the week prior to evaluation). Given the lack of a validated clinical assessment method or tool, as used with other types of pain, the authors recommended using standardized questions to establish when pain occurs, its frequency, location, severity, duration, exacerbating factors, alleviating factors, response to analgesics, response to other interventions, the associated symptoms, and interference with the activities of daily living. 
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Duration of the pain is one of the differentiating characteristics of breakthrough pain, and although it can last up to 60 minutes, 4 the usual duration of each episode is 15-30 minutes or even shorter. 18, 19 Another very important characteristic of breakthrough pain is the very brief time to maximum pain intensity: between 3-15 minutes and in some cases, only seconds. 10, 19 The frequency of the pain episodes varies: once a day, several times a day, or several times a week. 20 The number of daily episodes is also variable, and although there is no exact number of episodes there are usually three to six; 10, 19 a greater number of episodes could be indicative of an uncontrolled baseline pain, forcing the revision of the basal therapeutic approach. According to different studies, the pain is unpredictable in 78.2% of cases, 10 53% of all breakthrough pain episodes are caused by movement and weight loading, and 7% of the episodic pain occurrences are caused by immobilization. 18 Only 2% of all episodes are considered to correspond to end of dose failure, or pain that appears at the end of the analgesic effect. 18 Even though the current diagnostic criteria are quite homogeneous, some differences remain that obscure comparisons of the prevalence data among the different studies. For example, Svendsen et al 21 included end-of-dose failure as a form of breakthrough pain but in the latest reviews, pain due to end-of-dose failure has been removed from the classifications of breakthrough pain. These differences in the use of the breakthrough pain nomenclature may lead to error and could have complicated systematization of the clinical results. Lastly, there is a significant association between breakthrough pain and the following factors: the presence of metastases, poorer functional status, neuropathic or somatic pain, the presence of more than one type of pain, and the use of nonopioid analgesics. 12 The association between the prevalence of breakthrough pain, age, and gender is more controversial; some studies have found no differences, 12 but others have shown that the impact of significant breakthrough pain upon patient quality of life manifests more in younger individuals and women. 22 
Epidemiological data and prevalence of breakthrough pain
A considerable number of studies have been carried out in the last decade of the 20th century and the first decade of the new century with the purpose of establishing the prevalence of cancer pain. However, given the lack of unanimous diagnostic criteria and the terminological differences in the description of breakthrough pain, the conclusions drawn from these studies must be viewed with caution.
The prevalence of breakthrough cancer pain is high but quite variable because, among other reasons, the data from different studies are not fully comparable. In this context, two different studies 9, 10 have noted breakthrough pain on the day prior to evaluation in 63% and 51.2% respectively, of patients with controlled basal pain. The prevalence of breakthrough pain was also determined in terms of the presence of pain the day before the evaluation, in a study by Swanwick et al 18 that found a prevalence of 93%. However, other authors have published prevalence data on breakthrough pain without delimiting it to the day before evaluation. Thus, a 64.8% prevalence has been reported by the International Association for the Study of Pain 12 versus 44% according to Davies et al 19 (though the latter authors specifically refer to incidental breakthrough pain). Yet another way to report such data is represented by the pan-European survey, which found the prevalence of breakthrough pain to be very high, affecting 50%-90% of all hospitalized oncological patients and 63% of the patients with analgesic treatment. 10 Although the prevalence data referring to cancer pain varies depending on the geographical setting, patient age, type of treatment, and other factors, the malignant disease with the greatest prevalence of pain is head and neck cancer (70%), followed by gastrointestinal cancer (59%), lung/ bronchial malignancies (55%), breast cancer (54%), and urogenital cancer (52%). 24 The definition and diagnostic criteria of breakthrough pain are quite recent. As a result, the present review has considered some studies on cancer pain that did not distinguish between basal pain and breakthrough pain, since some of their conclusions on the problems of cancer pain and its management are relevant. As an example, the SAGE (Systematic Assessment of Geriatric drug use via Epidemiology) study 25 reported that 25%-40% of all elderly cancer patients in homes for the elderly experienced pain every day.
With regard to the Spanish data, a study conducted in Catalonia by Gómez-Batiste et al 26 in 2002 found the prevalence of breakthrough pain to be 41%, with an average frequency of one to five episodes/patient/day and an intensity of 7.3 (moderate to severe pain) on the Visual Analog Scale (a verbal numeric scale that ranges from 0 = absence of pain to 10 = worst pain imaginable). This study also found that 25% of the patients with breakthrough pain received no treatment.
As has been mentioned previously, cancer pain greatly affects patient quality of life, [3] [4] [5] and this impact upon quality of life is more significant in patients with breakthrough pain. 10 A study of the American Pain Foundation 20 demonstrated that breakthrough pain negatively influences emotional health (in 82% of all patients), causes suffering (82%), wakens patients at least once a month (73%), and influences their capacity to perform routine tasks (76%) and their willingness to participate in activities (83%).
In addition to the negative influence upon patient quality of life reported by the American Pain Foundation, other studies have similarly found that breakthrough pain significantly increases the hospital admission rate compared with patients without such pain (36.9% versus 22.5%, respectively) 20, 27 and that its presence is associated with increased levels of depression and anxiety, 10 poorer physical and mental health, 8 and more intense basal pain and greater functional impairment. 12 An association has also been established with cancer recurrence and variations in patient survival. 8 Thus, patients experiencing breakthrough pain must not only cope with the many problems and challenges posed by the diagnosis and treatment of cancer but additionally, also suffer worsened quality of life as a result of incidental pain. Despite this, a survey conducted by the American Pain Foundation 28 found that 52% of all patients who complain to their physician of pain are told that breakthrough pain is a normal side effect of cancer or its treatment.
Treatment of breakthrough pain
Cancer pain treatment is not carried out on a systematic basis, and the treatment provided is moreover, suboptimum. Consequently, the results obtained are not as good as they should be. The reasons for undertreatment and for the suboptimum management of cancer pain and breakthrough pain have been examined in several studies, and in all cases, the conclusion has been that there are a number of factors involved: cultural, educational, political, religious, logistic and health resource utilization factors, 5 as well as other aspects related to the patients, to the healthcare professionals, and to the healthcare system. 20 Some reasons for undertreatment are shared by both patients and physicians (fear of addiction, concern about the adverse effects, and fear of tolerance), while others are inherent to patients themselves (fear of receiving bad news if reporting a worsening of pain, fear of not being regarded as a good patient). In the case of physicians, the identified barriers to adequate pain treatment are a perceived low priority of cancer pain therapy and medical-training shortcomings in this field. 20 The causes attributable to the healthcare system in turn, include: the need to prioritize pain control in the healthcare system; the need for further treatment training to overcome the reluctance of healthcare professionals to prescribe opioids; the inclusion of new drug formulations within the therapeutic repertoire; and lastly, the need for increased patient awareness of the importance of adherence to therapy. It is important for healthcare professionals to contribute to such patient education, explaining how and when to take what pain medication (ie, taking medication when needed rather than waiting for the pain to become very intense; and especially, taking care to use the most appropriate medication). 5 In 2011, the American Pain Foundation published two reports on breakthrough cancer pain: one describing the results of a survey involving 2000 oncologists (with a response rate of 32%), and the other reporting data from a survey of patients with breakthrough cancer pain. In the first study, 23 the oncologists pointed out an important fact: the quality of training in the management of pain during the medical career and residency is deficient (3 [IQR, 1 to 5] and 5 [IQR, 3 to 7], respectively; numeric rate scale of 0 to 10). According to these oncologists, the most important barriers to optimum pain control are a defective assessment of the pain, patient distrust of opioids, and physician reluctance to prescribe opioids. 23 The second study 20 described the opinions and problems of breakthrough pain treatment from the patient perspective. Important findings were that: 58% of the patients claimed the analgesic efficacy of breakthrough pain treatment to be inadequate; 11% of the patients with moderate to severe pain did not receive treatment for pain; 50% of patients considered that physicians did not view quality of life as an important aspect of treatment; 33% considered that there was not enough time in the consulting office to discuss pain; and a considerable proportion (28%) stated that the physician showed no interest in talking about this subject when asked by the patient. These statistics do not appear to differ greatly from those published almost 20 years ago by the Eastern Cooperative Oncology Group (ECOG), 29 examining attitudes and medical practice in cases of cancer pain. In effect, the ECOG report concluded that the priority of pain control in cancer patients was low, and that up to one-third of all physicians preferred to wait until expected patient survival was 6 months or less, before prescribing an opioid.
A very relevant finding in the SAGE database 25 was that 26% of patients with pain did not receive any analgesic submit your manuscript | www.dovepress.com Dovepress Dovepress treatment, that 16% received WHO classification first-step drugs, 32% received second-step drugs, and that only 26% received morphine. Another particularly relevant finding of this study was that the probability of receiving morphine or other potent opioids was lower in patients aged 85 years or older than in patients aged 65-74 years (13% versus 38%, respectively). 25 The Spanish ALGOS group 30 has pointed out that the main discrepancies between ideal and actual pain management in Spain are the failure to give the patient written instructions and information, the failure to confirm whether the patient has understood the instructions, and the lack of systematic assessment of the pain. For further consideration are the results of a very recent Spanish survey 31 reporting that a large percentage (between 2.9%-52%) of Spanish oncologists are unaware of certain concepts of potential clinical significance, such as the actions of drugs upon the different opioid receptors.
The classification of breakthrough pain in Table 1 reflects potential therapeutic differences and the possible prevention of some cases through opioid use, such as for procedural breakthrough pain. As an example, pain related to cough or constipation can be improved with an antitussive agent or laxative, respectively; whereas pain related to joint movement, in some cases, can be improved by limiting mobility of the joint. 13 In turn, spontaneous muscle contractions of hollow organs (esophagus, bowel, gallbladder and bile ducts, and bladder and ureters) usually cause transient and paroxysmal pain exacerbations. Colon and bladder tenesmus in turn, are the result of attempted defecation and micturition. 32 The control of breakthrough pain is complicated because use is commonly made of normal-release oral opioids (such as morphine, oxycodone, and hydromorphone), the pharmacokinetic characteristics of these drugs not being optimum for treating breakthrough pain. 11 The clinical and dynamic characteristics of breakthrough pain suggest that the response to an oral drug may not be optimum. 11, 33 The analgesic effect of an oral opioid may take 30-40 minutes, while the maximum intensity of breakthrough pain tends to be reached very quickly (sometimes in only 3-5 minutes).
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Parenteral opioids can afford rapid analgesia, but it is not always possible to use this administration route in the home setting. 33 In addition to the discrepancy between the onset of action of oral opioids and the breakthrough pain profile, these analgesics have prolonged effects (3-6 hours) and can give rise to prolonged or delayed adverse effects. 19 There are five characteristics in ideal breakthrough pain drug treatment: sufficiently potent analgesia, rapid onset of action, short-lasting effect, minimum side effects, and easy administration. 11, 19 Drug treatment for breakthrough cancer pain (BCP) has undergone undeniable modification in recent years. The initial introduction of oral transmucosal fentanyl citrate, followed by pill and tablet formulations, and more recently, a pectinbased intranasal formulation, has considerably improved the range of treatment options. The new fentanyl formulations adapt more precisely to the profile of breakthrough pain and afford improved efficacy and a better toxicity profile (limiting overdose). A key feature of the new fentanyl formulations is their rapid onset of action, particularly considering that most breakthrough pain episodes have a duration of less than 30 minutes. In contrast, such performance is not afforded by the rapid-release formulations of classical opioids, such as morphine or oxycodone.
According to the recommendations of the Association for Palliative Medicine of Great Britain and Ireland 34 and the European Association for Palliative Care (EAPC) guidelines, 35 breakthrough pain should be specifically evaluated to try to establish its etiology, physiopathology, and any factor indicating or contraindicating specific interventions 34 and should be effectively treated with immediate-release oral opioids or with oral or intranasal fentanyl formulations. 35 The Spanish Society of Medical Oncology recently issued recommendations for the treatment of cancer pain that clearly indicate that although immediate-release morphine has been the traditional treatment for breakthrough pain, its mechanism of action does not conform to the defining characteristics of this type of pain. 36 The EAPC guidelines state that oral transmucosal fentanyl formulations are more effective than immediate-release oral morphine and that intranasal fentanyl affords faster analgesia than the oral transmucosal formulation. 35 It must be remembered that patients with different types of tumors who receive chemotherapy and/or radiotherapy may experience mucositis as a complication of such treatments. The pain related to mucositis prevents patients from taking oral medication or swallowing the medication and leads to a reduction in fluid and food intake. 32 Other complications that also impede oral intake in cancer patients are anorexia, nausea, vomiting, dysphagia, diarrhea, constipation, stomatitis, depression, anxiety, etc.
The fentanyl doses for treating BCP episodes are not correlated to the basal analgesia. It is therefore necessary to titrate the drug dose rapidly and correctly in order to ensure patient safety and optimize treatment effectiveness. Most studies show that titration can be performed rapidly in a few BCP episodes and that in most patients, adequate titration is possible submit your manuscript | www.dovepress.com Dovepress Dovepress without having to resort to rescue analgesia before introducing fentanyl. Table 2 lists the different types of fentanyl.
The pectin-based intranasal formulation allows convenient administration of the drug, regardless of the condition of the oral mucosa of the patient. Furthermore, it provides rapid and effective analgesia (starting 5 minutes after administration, with clinically significant pain relief after 10 minutes) and can easily be administered by a caregiver if the patient is unable to collaborate, avoiding the need for training and care of the subcutaneous route if the patient is treated at home.
Despite the abovementioned specific characteristics of breakthrough pain and its ideal treatment, a study of cancer patients from four northern European countries reported that 96% of the subjects who received immediate-release morphine for the treatment of basal pain also received morphine for breakthrough pain, and likewise, 96% of the patients who received oxycodone for basal pain also received immediaterelease oxycodone for breakthrough pain. 19 Some healthcare professionals, including oncologists, tend to centre priority almost exclusively on curative cancer therapy, with a lesser emphasis on palliative care -the latter being understood as the management of cancer-related symptoms such as pain. This is reflected in lesser dedication to detecting pain problems through the guided questioning of cancer patients. Many patients therefore feel hopeless and may think that physicians are not particularly concerned about their quality of life or that physicians do not understand or do not know how to treat the pain. 
Conclusions and future directions
BCP has an undeniable impact upon patient quality of life. Until only a few years ago consensus was lacking on the definition and classification of BCP. This has caused great discrepancy and contradiction in the data referring to the prevalence of BCP, limited awareness of its existence as a fundamental concern in cancer patients, and suboptimum treatment of the problem. However, in recent years there has been renewed interest in this field: the definition of BCP has been clarified, its taxonomy has been established, and the basis for its treatment has been defined. 37 The management of BCP requires an interdisciplinary approach that includes all the actors involved in the cancer patient's treatment. Since BCP affects the patient throughout the course of the disease, all specialists dealing with cancer must be familiarized with its detection and management -not only the specialist with an active part in the treatment but also in primary care. On the other hand, the management of BCP should be multimodal. An integrated strategy is required that includes the availability of cancer-specific treatment, appropriate analgesic use, careful control of basal pain, and the adequate indication of interventional pain procedures.
Drug treatment for BCP has undergone a genuine revolution in recent years. The new fentanyl formulations adapt more precisely to the profile of breakthrough pain and afford improved efficacy and a better toxicity profile (limiting overdose). This fact allows patients to have a better quality of life. Titration of the fentanyl treatment for BCP should be done in order to establish an adequate dose because fentanyl doses for treating BCP episodes are not correlated to basal analgesia (although in opioid-tolerant patients, there is no evidence for the use of dose titration in their management). Some authors have proposed establishment of doses that are proportional to basal opioid regimens for background pain because this seems to be effective and safe in the majority of patients. [38] [39] [40] It is therefore necessary to titrate the drug dose rapidly and correctly in order to ensure patient safety and optimize treatment effectiveness. Nurses, caregivers and pharmacists should be involved in pain treatment education on a daily basis. Pain relief is related to quality of life and new treatments that allow BCP control would provide a better quality of life in cancer patients. Fentanyl-based rapid-onset treatments enable better efficacy in pain relief and less toxicity than oral treatments for BCP. We believe they should be included in all therapeutic schedules regarding cancer patients.
The great challenge in the immediate future is to efficiently deliver the knowledge gained from BCP to all those implicated in the cancer process and to improve our understanding with more and better studies that answer those questions for which we still do not have an answer, including: Are there clinically significant differences between the different fentanyl formulations? Can the new fentanyl formulations be as effective as the intravenous administration of opioids? Can they be administered in the absence of basal opioid treatment? Is breakthrough pain adequately diagnosed? Should medical training programs in breakthrough pain be implemented? In the near future we will undoubtedly witness further advances in all these pending areas and challenges.
